Asthma and allergic rhinitis are common in childhood. Establishing sensitization to aeroallergens is crucial to effectively prevent exacerbation of these respiratory allergic diseases. The study aimed to evaluate sensitization to the most common aeroallergens in children with asthma and allergic rhinitis. We established a correlation between patients sensitized to indoor, outdoor and simultaneously to both allergens. The study population consisted of 276 patients (168 boys and 108 girls) ages 4 to 16 years with asthma (A) and allergic rhinitis (AR). Skin prick tests were performed with 21 commercial allergen extracts: pollens, mites, epithelia and insects, and molds. We found that 217 patients were sensitized to at least one aeroallergen: 117 patients had a positive result to mites, 92 to pollens, 72 to epithelia and insects, and 63 -to mold allergens. Dermatophagoides pteronyssinus was the most prevalent aeroallergen. Sensitized only to indoor allergens were 104 patients, 60 -only to outdoor allergens, and 53 were sensitized to both. Mites were the most frequent aeroallergens in children with A and AR. Lately there has been found a significant increase in rates of sensitization to mold allergens, especially to . Our study has Alternaria alternata confirmed the dominant role of indoor allergens in children with respiratory allergic diseases.
Introduction
Numerous published studies have reported that prevalence rates of asthma (A) and allergic rhinitis (AR) in children have increased over the last two or three decades [1] [2] [3] . It is estimated that, worldwide, between 1% and 20% of the children and young adults have A, and around 20% of individuals (all age groups) have AR [4, 5] . In this context, identification of aeroallergen sensitization in the early stages of life is of great importance for the diagnosis and treatment of respiratory allergic diseases. This identification makes it possible to start a specific treatment and modify the natural history of the allergic disease [6] . In order to correctly diagnose respiratory allergies, it is useful for allergists to know the most important inhalant allergens in different countries, as the allergens vary in distribution, depending on the region. At the same time, mobility is increasing all over the world and allergists face consulting patients from other countries. Despite of the fact that IgE-specific allergen sensitivity in children with A and AR can be easily proven, childhood sensitization rates are underreported.
Skin prick test (SPT) is the standard for the diagnosis of IgE-mediated allergic diseases. It is a safe, simple and inexpensive method that provides results quickly [7] .
The aim of this study was to evaluate sensitization rates of the most common aeroallergens in children with A and AR. In addition, we expected to establish a correlation between patients sensitized to indoor, outdoor and to both indoor and outdoor allergens.
The present study focused only on sensitization and did not explore the clinical relevance of the sensitization, i.e. the link between sensitization to a specific allergen and symptoms. A histamine positive control and a glycerol negative control were also skin tested to reduce false positives and negatives. The positive data of previous ingestion of antihistamines were considered exclusion criteria for the test.
Materials and Methods
The size of SPT was determined after 20 minutes by summing the largest wheal diameter and its perpendicular, and dividing the result by two. The mean wheal diameter (MWD) was qualified in relation to the negative control. An MWD of at least 3 mm greater than the negative control was considered positive.
Statistical analysis
The data from the survey was processed with the statistical software package SPSS 19 and Microsoft Excel.
Results
Skin prick testing showed that 217 out of 276 patients (78.62%) with A and AR had at least one positive result to investigated aeroallergens. In other 59 (21.38%) all SPTs were negative ( Figure  1 ).
In addition, sensitization to allergens from one group was found in 150 patients (69.12%) with positive SPT, to allergens from two groupsin 40 patients (18.43%), to allergens from three groups -23 patients (10.60%) and only in 4 cases (1.84%) -to allergens from all four investigated groups of allergens ( Figure 2 (Figure 4) .
D. f.
Positive results to aeroallergens from the group of epithelia and insects were found in 72 cases. Rates of sensitization to allergens from cat and dog were equal 39 out of 72 (54.17%). In 22 -children, the SPTs were positive to allergens of cockroach (30.56%) and only in 8 (11.11%) to -feathers mixture ( Figure 5) .
In 63 children, the SPTs were positive to allergens of molds. In this group, sensitization to Alternaria alternata was found in 48 cases (76.19%), to mix in 16 (25.40%), Cladosporium to mix in 17 cases (26.98%), and Aspergillus -finally to mix in 11 cases (17.46%) Penicillium -( Figure 6 ).
The structure of sensitization to aeroallergens based on their origin and predominant influence is shown in Table 2 . D. f. AR are similar to these obtained in a multicentre international European study involving 3034 subjects with allergic respiratory diseases [10] .
Sensitization to grasses was the most prevalent among pollens (22.46%). However, the prevalence of sensitization to trees (6.52%) and weeds (16.67%) were lower than expected. This is probably the due to the differences in age of the tested population and specific vegetation and climate factors in any particular country [11] .
Sensitization to allergens from the group of epithelia and insects differ considerably from rates established in elder patients. We found positive SPTs to allergens of cat (14.13%), dog (14.13%), feathers mixture (2.90%) and cockroach with a lower frequency, as compared to that in adults [12] [13] [14] .
Approximately 80 fungus species have been reported to be connected with respiratory allergy. Moreover, it is proven that four of them are the most common: , , Alternaria Aspergillus Cladosporium Penicillium and
[15]. They belong to the taxonomy group fungi imperfecti (usually Ascomycetes). and Alternaria Cladosporium species are common in outdoor environments worldwide. Their airborne spores and mycelium debris present during spring, summer and especially autumn because of the degradation of leaves and other biomaterial [16] . In indoor environments, and Aspergillus Penicillium species predominate with relatively few characteristic seasonal changes [17, 18] . Despite of the fact that the presence of IgE-specific mold sensitivity is proven, childhood sensitization rates in Europe are underreported. It appears, however, that sensitization to mold allergens in children from our region has increased, according to the results we found, as compared to these published ten years ago [19] . This is especially true for (17.39%) Alternaria alternata the frequency of sensitization to which proved to be in the fourth place after (35.87%), D. pt. D. f. (30.07%), and grasses (22.46%). The total frequency of sensitization to the other three mold allergens was lower than the one found to Alternaria Aspergillus : mix (6.16%), Cladosporium Penicillium mix (5.80%) and mix (3.99%).
In our study, patients were most often sensitized only to indoor allergens (37.68%). This sensitization correlates well with indoor allergen exposure in young and school-age children [20] [21] [22] [23] . It has been found that adults in the US spend an average 87% of their time indoors [24] . Infants and toddlers are likely spend even more time indoors between home and daycare, and are frequently in close proximity to settled household dust, which contains these allergens [25] . The sensitization only to outdoor aeroallergens we established was considerably less -in 21.74% of the patients investigated. In other 19.20% of the patients, SPTs were positive to indoor and outdoor allergens simultaneously.
Conclusions
Mites were the most frequent aeroallergens established by SPT in children with A and AR. In recent years the rates of sensitization to mold allergens, especially to have Alternaria alternata increased significantly. The present study again proves the dominant role of indoor allergens in children with respiratory allergic diseases. SPT is a highly effective, safe and time-effective method and should be recommended for children withAandAR. 
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